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(54) SMYJlbCMH nEPOTOPOPrAHMHECKMX COEflHHEHWrt C rA30TPAHCflOPTHblMM CBOMCTBAMU 



(57) Pecpepar: 

H3o6peTeHne othocmtc^ k Meflni^MHe ui 
KonnouAHOtf xhmmm h MO)KeT 6biTb 
i4cnonb30BaHO Ana nonyMeHUfl 
KpoBesaweHMTeneM c rasoTpaHcnopTHoft 
cfryHKU.Mefi Ha ocHOBe 3Mynbcntf 
nepcfcTopopraHUHecKMX coeAHHeHufi (n<l>C). 
L|enb - nao6peTeHHfl yMeHbiueHne tokcmhhoctm 
m yBenn^eHne CTa6nnbHOCTU npn xpaHeHMH 
SMynbci/itf ROC. SMynbCua n<t>C c 
ra30TpaHcnopTHbiMn csoficTBaMU coa©P>kvit b 
KaMecTBe HocMTena rasoB obicTpoBbiBOAflmwtfcH 
nepcfyropymepoA, oOteMHafl KOHu,eHTpau,wfl 
KOTOporo B swiynbCMM cocTaBnaeT ot 40 AO 50 
o6.%, BbicoKOMoneKynflpHyio 
nep^xDpupoBaHHyio AoSaBxy, KOHLjeHTpaukm 
KOTopoCi cocTaBnqeT OT 1 ao 10 o6.%, M 

Cf)OCC{X)J1Mni4Abl B KOHU.eHTpaU.MH OT 2 ao 6 



Mac.%. B KanecTBe BbicoKOMoneKynapHofi 
nepcjDopupoBaHHO^ Ao6aBKW MO>KeT 
ncnonbsoBaTbcw 

nepcf)Top-n-MeTMJt-i^MKnoreKCnnnnnepMA^H. 2 3. 
n. 0-ribi, 2 nn , 4 Ta6n. 
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(54) EMULSION OF PERFLUOROORGANIC COMPOUND EXHIBITING GAS-TRANSPORT PROPERTY 

(57) Abstract: 

FIELD: medicine, colloid chemistry. 
SUBSTANCE: emulsion has rapidly eliminating 
perfluorohydrocarbon (40-50 vol.%), 
high-molecular perfluoinated addition (1-10 
vol.%) and phospholipids (2-6 wt.-%). 
Perfluoro-n-methylcyclohexylpiperidine can 
be used as high-molecular perfluorinated 
addition. Emulsion can be used for blood 
substituents producing exhibiting 

gas-transport function. EFFECT: decreased 
toxicity, increased stability at storage. 3 n r 
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H3o6peTeHne othocmtca k Meflni^MHe m 

KOnnOHflHOM XMMMM H M0)KeT 6blTb 

ncnorib30BaHo Ann nonyneHVia 
KpOBeaaMeHMTenei^ c raaoTpaHcnopTHofi 
4>yHKi4neCi. 

npeAnaraeMoe M3o6peTeHMe MOweT 6biTb 
ncnonb30BaHO b MeAnt^uHe n MeflnquHCKoPi 
npoMbiuj/ieHHocTn Ana nonyMeHMA 

BblCOKOflMCnepCHblX SMyJlbCHM 

nepc})TopopraHHHecKMX coeAMHeHHM ((IOC), 
cnywaLUHX ochoboA Ana npuroTOBneHUfl 
ra3onepeHOCALHMX KpoBe3aMeHHTenert n 
nep4>y3MOHHbix cpeA. 

KpoMe Toro, oho MO>KeT 6biTb Kcnorib30BaHO 

B (t)apMai^eBTMMeCKOM npOMbiLDJieHHOCTM v\ 

KocMeTMKe, a TaioKe b 

HayMHO-MccmAOBaTenbCKOM npaKTMKe, pj\n 
npuroTOBneHkifl BbicoKOAMcnepcHbix 3MynbCMK 
Ha ocHOBe n<t>C cnywamwx b KanecrBe 
KMcnopoAHecymwx KOMnoHeHTOB 
neKapcTBeHHbix m KOCMeTunecKnx Masefi, 

KpeMOB. 

SMynbCMM (~l<t>C mnn\OTCs\ cnoKHbiMn 

KO/l/lOMAH bIM M CKCTeMaMH, COCTOJ1LHMMH M3 

AncnepcHow cpeAbi pacTBopa 

noBepXHOCTHO-aKTMBHoro BeujecTBa (flAB) b 
boa© n AHcnepCHotf <£a3bi 

nep0TopopraHMHecKoro coeAUHeHHH kjih CMecvi 
HeCKOHbKVIX n<t>C. 

n<t>C HBJlflfOTCfl maBHblM KOMnOHeHTOM 
SMyJlbCHH. OHH XMMUMeCKM HHepTHbl. OAH3KO 
(IOC XODOILIO 0M3MMeCKM paCTBOpflHDT ra3bl, B 

nacTHOCTM KucnopoA n AByoKHCb ymepoAa. Ho, 

K COKa/ieHHK), nOC He paCTBOpflK)TCfl b boa© h 

kx npuxoAHTCJi 3MynbrnpoBaTb ripn 
n3roTOB/ieHHn KpoBesaMeHMTenew n 
nepcJ)y3noHHbix cpeA. Oahom m ocHOBHbix 
npo6new KMcnopoAnepeHOC*unMX sMynbcuCi 
n<t>C aBJiaeTca 3axBaT n HaKonneHkie Macnm 
fl<t>C pa3JiMHHbiMM opraHaww. FlepnoA 
nojiyBbiAeneHMfl M3 opraHH3Ma n<t>C HBrmeTcn 
oahmm M3 noKa3aTenevi KanecTBa SMynbCMW 
nOC. KonnMecTBo ocraioinerocfl b opraHH3Me 

(IOC Ha K3KOM-TO MOMGHT BpeMeHU 3aBMCMT K3K 

ot cbomctb \l<t>0 (Hanpniviep, ot AaBrieHu* 

napOB) JBK 14 OT BeJlMMMHbl BBeA©HHOM A03bl. 

B KanecTBe I1AB McnoJib3ytoTcfl 
HeroKcuHHbie BbicoKOMoneKyriflpHbie BeiijecTBa, 
b nacTHOCTu, npOKcaHOJibi (3apy6e>KHbie aHanorn 
nniopoHMKM) h c|)oc4)onMnnAbi. Hx KonuHecTBO b 

9MyjlbCHflX n<t>C, no BOSMOXHOCTM, MMHUMa/lbHO 

h Heo6xoAHMO ToribKO ahw L\eneR 
AncneprnpoBaHMfl n<t>C. OAHaKO flAB BnnneT Ha 
TOKCHHHOCTb u peaiaoreHHOCTb SMyribCun nOC. 
Bnn«Hne SMynbCKtf n<DC Ha opraHMSM hocwt 
ABOMHyio npupoAy a) 0M3MKO-xnMkiMecKoe 

B/lM«HMe, T. e. 4)M3MKO-XMMMHeCKOe B03AeMCTBHe 

HAB Ha KfieTKn opraHM3Ma c MMMyHHbiM 

OTBeTOM, H3MeHeHM5lM B MeTa60JlM3Me H T n. M 

6) 4)H3MKO-MexaHvmecKoe B/inflHMe, HanpuMep, 
Mepe3 AncnepcHocTb HacTHtj sMynbcun, KOTopbie 
He AO/DKHbi GbiTb b AwaweTpe 6onbLue 200 hm 
M3-3a onacHOCTM saKynopKn Kann/inapoB m 
B03HMKHOBeHnn 3M6onnM, m iweHee 50 HM M3-3a 
cnniuKOM GbiCTporo BbJXOAa M3 KpoBeHOcnoro 
pycna b opraHbi. f1o3TOMy cpeAHMfi A^aMerp 

MaCTML^ SMyJlbCHtf nct>C, TOKCHMHOCTb M 

peaicroreHHOCTb flBJiaioTCfl BaxHbiMM 
noKasarenflMM KanecTBa 3MynbCMM l~l<t>C. 

TOKCHHHOCTb 3MyjibCni^ no>C oi^eHUBajoT no 
noKa3aTeriK) LD50, KOTopwft npeACTaB/iaeT Aoay 
BBeAeHHOM 3MyribCMn B mji Ha Kr Maccw Tena 
KUBOTHoro, npn kotopom BbDKHBaer 50% 

)KHBOTHblX. npMHeM pa3HHMHbie )KHBOTHbie, K3K 

npaBuno naSopaTopHbie Mbiiun, Kpwcbi wrin 
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KpOJlMKH, MMefOT pa3J1HMHyK> MyBCTBHTe/lbHOCTb 

m AaMDT pa3Hyio BenuMMHy LD50. Han6onee 

^yBCTBHTenbHblMH flBn^!OTC« KpOJlUKM. 

BcneACTBue 3Toro nx ncno/ibsyioT Ann 
onpeAeneHMfl annporeHHocTM sMynbcwn nOC. 

9MynbrnpyeMOCTb 3MynbCMM n^C 3aBncm 
Kax OT CBOMCTB flAB TaK n ot cpoAGTBa n0C K 
flAB, HanpuMep, npn ncnonb30BaHnn 
cjDocctDonnnnAOB B KanecTBe flAB MMeeT 
SHaneHne TewnepaTypbi pacTBOpeHMfl V\<X>C b 
reKcane, KOTOpan cny>KMT Mepoid 
nunocpuribHOCTH flOC. 

3MyrtbCkin P10C aotdkhw MMeTb AnnTertbHbifi 
cpoK xpaHeHun, a ycnoBMfl xpaHeHun aotdkhw 
6biTb npodbiivin. noKa3aTeTieM xpaHeHHH 
swynbcuM (1<t>C flBnfieTCfi naiweHeHne cpeAHero 
AnaMeTpa MacTnq b TeneHne BpeivieHM m KaK, 
nacTHbiPi cnyMaC^, M3MeHeHne cpeAHero 
AnaiweTpa MacTMi^ 3a 6 MecaijeB mtim 3a 12 
MecflLjeB. 

HkDKecneAy^iAne noKa3aTenn ^BJiflHDTCfl 
onpeAeneHHbiMn npn nonyMeHnn SMy/ibcuii 

n<x>c. 

1) cpeAHkm AnaweTp 4acTMi4 SMynbCMn; 

2) nepnoA nojiyBbiAeneHMJ? J10C M3 
opraHM3Ma; 

3) TOKCHHHOCTb, Mepoft KOTODO^ CJiy>KMT 

Ben m h Ha LD50; 

4) A3BneHne napoB; 

5) KMcnopoAHafl eMKOCTb; 

6) TeMnepaTypa pacTBopeHMfl b reKcaine; 

7) n3MeneHne cpeAHero AnaMeTpa MacTMij 3a 
6 Mecfli^eB mjivi sa 12 Mecflt^eB npM nocTO^HHOM 
TeMnepaType xpaHeHMJi. 

ConeTaHMe m BeriMHMHa 3tmx noKa3aTeneft 
no3BO/iFeT onpeAeriMTb npeHMymecTBO oahom 
SMyjibCMM nct>C nepeA ApyroCi. 

CneAyeT oTMeTMTb, hto b HacTo^tAee spewm 
M3BecTHbi 3My/ibcnn UQC "nepBoro" m "BToporo 
noKoneHHM". 3Mynbcnn \1QC "nepBoro 
noKoneHMfl" pa3pa6aTbiBanncb Ha ocHOBe 
HewoHoreHHbix flAB h HMeriH KOHL\eHTpai^MK) 
n<t>C He bonee 20 06. OTCiOAa nponcTeKaeT 

OrpaHMHeHHOCTb MX KMC/lOpOAHO^ eMKOCTM He 

6onee 7 06. floo*nTbCH 6onbiueii KOHLjeHTpannH 
n<t>C He yAaeTca H3-3a pe3Koro B03pacTaHMft 
b«3koK siwyjibCMH. 3Mynbcnn "nepBoro 
noKoneHMfl" He Haujen K/iHHHHecKoro 
npMMeneHMa m ncnonb30Banncb nwiub b 
KanecTBe SKcnepwMeHTanbHbix, HecMOTpn na 
ncnojib30BaBoinecfl b hux BecbMa 
nepcneKTHBHbie n^C. 

3Mynbcnn "BToporo noKoneHMfl" 
paspaooraHbi Ha ocHOBe cJxDcctioTiMnMAHbix I1AB 
h MoryT MMeTb KOHi^eHTpauwio flOC ao 50 06. 
6ea 3aiweTHoro yBerikmeHHfl b«3kocth 3Mynbcnn. 
noaTOMy ohm MoryT MMeTb KMcnopoAHyio 

eMKOCTb AO 25 06. OAHaKO 3TM 3MyribCMH MMetOT 

cboh HeAOCTaTKM, HanpuMep, 6onbLJjMft cpeAHMft 
AMaMeTp nacTMi^, neM 3Mynbcnn "nepBoro 
noKoneHMfl". 

UJMPOKO M3BeCTHa 3MyflbCMfl n<t>C 

coAep>KaiAan nep4)TopAeKanMH (riOfl) b 
KonwHecTBe 10 20 Bee. h CTa6n/iM3npoBaHHafl 
npoKcaHonaMM (nniopoHMKaMM) m 

4>oc4)orinnMAaMH [1, 2] 3Ta sMyxibCMfl 
othocmtch k "nepsoMy noKoneHMio. 

n^fl flBJifleTcn Han6ojiee 
pacnpocTpaHeHHbiM m nerKO AocTynHbiM 
nep0TopopraHMHecKHM coeAHHeHMeM, 
npMMenfleMbiM Ann MeAHKO-6no/iorvmecKMX 
qenetf. BBeAeHHOM BHyTpwaeHHo 

3MyxibrnpOBaHHO^ riOA, KaK m Apyn/ie 
nep0TopyrnepOAbi, HaKannMBaeTcn b neneHM, 
cene3eHKe m kocthom M03re, OAHaKO, npH stom 
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He MeTa6onn3npyeTca b 6noxnMMnecKnx 
peaKL\nflx. 143 opraHM3Ma Hen3MeHHbie 
wioneKynbi fl<I>/} BbiBOAflTca c BbiflbixaeMbiM 
B03AyxoM c nepnofloivt nonyBbiBefleHna 7 cyroK. 
OTHOcurenbHafl 6e3BpeAHOCTb 
nepc|)TopyrnepOAHbix SMynbcuM, co/jep>Kamnx 
n<t>fl, noKa3aHa MHoroHMcneHHbiMM 
3KcnepnMeHTaMn, HaMMHaa c MccneAOBaHMM" 
PXefiepa [3] npoAeMOHCTpupoBaBiuero 

B03MO>KHOCTb Bb))KMBaHMfl KpbIC npH TOTaflbHOM 

3aivteHe kpobh Ha nepcfyropymepoAHyK) 

OMyjlbCHfO. 

OflHaKO XOpOLUO M3BeCTHO, MTO 3MyflbCMfl 

n<t>fl CTa6nnn3npoBaHHafl 3 4% pacrBopoM 
npOKcaHona 268 crtaOo ycTOMHMBa bo BpeivieHH 
m paccnaMBaeTca Mepe3 HecKO/ibKo AHePt 
xpaHeHM« npn TeMnepaType +4°C. KpoMe Toro, 
3My/ibCM« nOfl, CTa6min3npoBaHHa» pacrBopoM 
npoKcanojia 268, mnnejcn tokcmmhom ah* 
kpojimkob HaMUHaa co 3HaMeHMH LD 50 60/iee 10 
1 5 wn/Kr [4] 

SMynbcuH n^fl CTa6wnn3i/ipoBaHHaa 
npoKcaHonoM m cjDoccponnnnAaMM MMeeT 
HecKOJibKO Jiymuyto CTa6n/ibHOCTb, OAHaKO b 
u,enoM MMeeT Te we HeAocraTKM. 

TOKCMMHOCTb 3My/lbCMM (lOfl He CB^saHa c 
ero BbicoKMMM SHaneHMHMM AaBneHMH 
HacwmeHHbix napoB mjim Jinnoc^MJibHocTH, a, 
no-BHAHMOMy, o6ycnoBJieHa HM3KOM 
arperai^noHHoCi ycTOMHMBocTbK) MacTMi; 
3MyjibCMM b KpoBeHocHOM pycne. 

fte/ieHi/ie rn6enn kpojimkob npM BBeAeHMM 
SMyribCMM no/} o6ycnaBnnBaeT Heo6xoAMMOCTb 

C03AaHM« HOBblX COCTaBOB 3My/lbCklM n<t>C 

coAepwaiAMx n<t>fl n He BbisbiBaiou^^x moe/iM 

KpOHMKOB. 

Bbino ycTaHOBJieno, mto HeoonbLUMe 
Ao6aBKM HeKOTOpbtx coeAMHeHMM cyujecTBeHHO 
yBe/iMHUBaKDT cpoK xpaHennfl SMy/ibcwM n<l>A* 

HsBecTHa 3MynbCHH n<t>C, coAepwamafl 
nep4>TopAeKannH (flOfl) b KonnMecTBe 20 Mac. n 
BbicoKOMOJieKynapHyio AOOaBKy C-16 HBPO 
(nep4>TopneprnApo4)/uoopoaHTpeHa) b 
KonnMecTBe 1 Bee. CTa6nnn3npoBaHHbie 
nniopOHHKOM F68 b KOTWMecTBe 4 Mac. [5-8] 
3MynbCbifl coAep>KMT TaioKe NaCI 0,9 Mac. 
Heoonbwoe KontmecTBO nepcjDTopupoBaHHoro 
nomuyimmecKovo yrneBOAopoAa 
(npeAnomnTejibHo 

nepc^TopneprnAPOcpnioopoaHTpeHa) c oonee 
bwcokom TeMnepaTypoM KuneHMfl, MeM y 
ocHOBHoro nepc{)TopyrnypoAa (n<J>fl) AooaBrmioT 
Ana noBbiiueHnyi cTaoMJibHoc™ SMynbcun. 3Ta 
3MyjibCMfl flanfieTca 3MynbcneM "nepsoro 
noKoneHHfl" m xpaHMTca conee 1 MecsLja npn 
TeMnepaType +4°C (Ta6n. 1). 

OAHaKO, 3MynbcHfl fldfl c AOOaBKOfi C-16 
HBPO MMeeT Te we HeAocTaTKM, npucyi^ne 
SMyjibCMAM n<t>fl, a MMeHHo: 

MMeeT HeBbicoKyK) cTa6mibHOCTb sMyjibcun 
npki xpaHeHMn; 

MMeeT Ma^eHbKyK) KvtcnopoAHyfo eMKocTb; 

flBHfleTCfl TOKCMHHOfl A™ KpOHMKOB; 

AB/ifleTCfl peaKToreHHOM. 

LUnpoKO n3secTHbi 3Mynbcnn n<t>C, 
coAepwaiAMe CMecb AByx nep#TopymepoAOB, 
TaK Ha3biBaeMbie OMHapHbie CMecu n<DC. Oahh 
M3 KOMnoHeHTOB 6nHapHow cMecu «BJifleTC« 

6blCTpOBblBOAfllMHMCfl n<t>C, a BTODOtf 
BblBOAHTCfl M3 OpraHH3Ma OTHOCHTeilbHO 

MeAneHHO. MeAneHHOBbiBOfl^iAMMCfl KOMnoneHT 
cy mecT BeH ho ynyMiuaeT cTa6nnbHOCTb 
3MyjibCMM npn XpaHeHMM. 

3Ta 3MynbCM5i n0C coAep>KHT n<t>fl n 
nepct)Top-n-MeTnrmnKnoreKCMnnnnepnAHH 
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(IIOMLjn) b cooTHOLueHuu n<t>fl:ri0ML|n=2:1 c 
KOHueHTpaLinew AucnepcHotf c|Da3bi 10-20 06. m 
CTa6nriM3MpOBaHHafl npoKcaHonoM 268 b 
KonnMecTBe 4-8 06. win npoKcaHonoM 268 b 
Konn^ecTBe 4-8 06. BMecTe c 4>oco>orinniiA3Mn 
flnMHoro >Ke/iTKa (nei^MTnH HHMHoro >KenTKa) b 
KOJinnecTBe 0,5 Bee. [9] 3Ta 3Mynbcn5i 
n3BecTHa TaioKe noA Ha3BaHneM "riepc|>TopaH u . 

SMyjibcna nMeeT cpeAHHtf pa3Mep nacTui^ 
0,157 mkm m pa36poc AnaMeTpoB nacTnu ot 0,05 
AO 0,34 mkm. CoAepwaHne uohob cpTOpa b 
SMyjibcnn 2,3.* 6 MOjib/nnTp. 3My/ibCn« MMeeT 

TOKCMMHOCTb Jlfl50=136 MJl/Kf AHfl KpbIC. 
TOKCMMHOCTb AHA KpOJlMKOB y Hee 33MeTHO HM>Ke 

MeM y ApyrMX 6nHapnbix SMyjibCMH flOC (Ta6n. 
1). 

3MynbCMfi n<t>fl/nct>ML4n (2:1) MMeeT 
cneAywiAMe HeAocTaTKM: 

HeBbicoKyio KMcnopoAHyK) eMKocTb; 

HM3KyK) CTa6MJlbH0CTb SMyJlbCMM npM 

xpaHeHMH 6e3 3aM0pa>KMBaHMfl; 

Ana AnMTenbHoro xpaHeHM^ HeoOxoAMMo 
3aMopa)KMBaHne; 

ABJiPieTCfl peaKToreHHoPi; 

coAep)KMT b CBoeM cocTaBe 6o/ibUJoe 

KO/lMMeCTBO OTHOCMTenbHO MeAneHHO 

BbiBOA«mero nOMLin; 

B HacTO^LAee BpeMfl co3AaHw sMy/ibCMM 
"BToporo noKoneHMfl", b KOTopbix Mcnorib3yK)TCfl 
jtm6o y>Ke M3BecTHbie, hmoo HOBbie n<t>C, 
CTa6MJiM3MpoBaHHbie TonbKO qbocqbonMpMAaMM. 

3TM SMyJlbCMM n03BOJlPK)T SMyJIbTMpOBaTb 
BblCOKMM npOl^eHT n^C M MMeKDT, T3KMM 
06pa30M, BblCOKyK) KMCJlOpOAHyiO eMKOCTb. 

OAHOBpeMeHHo ohm MMetOT MeHbiuyio 

TOKCMMHOCTb M nMpOreHHOCTb. 

HaM6onee 6jim3kom no cyu^HOCTM k 
3awBJiHeMOM sMynbCMM noc ABrmeTcfl 
SMynbCMfl onMcaHHa^ b [10] m B3flTaa HaMM 3a 
npoTOTMn. 

3Ta SMyribCMH flOC ABnfleTCfl sMynbCMeCi 
"BToporo noKoneHMH" m coAep>KMT 

nep4>TOpOKTMfl6pOMMA (n<t>OB) B KOflMMeCTBe OT 

20 ao 125 Mac. m CTa6M/iM3MpOBaHa 

CjJOCqbOJlMnMAaMM B KOflMMeCTBe 5 06. llepMOA 

no/iyBbiBeAeHMfl I10O5 4 cyTOK. CpeAHM^ 
AMaMeTp MacTMU sMyribCMM flct>OB comacHO 
npoTOTMny paBeH 277 hm, a 95% MacTnn MMeioT 
AMaMeTp MeHee 400 hm. OHa CTaCMnbHa b 
TeneHMe 18 Mec^i^eB npM TeMnepaType +4°C. 
Mepes 15 Mec^i^eB m 22 aha cpeAHMfi AnaweTp 
yBenMMMBaeTCfl ao 406 hm. HHAeKc 
CTa6M/ibHOCTM D(/D t Ana stom SMynbCMM paBeH 
1.4 (Do cpeAHMM AMaMeTp MacTMi^ cpa3y nocne 
MsroTOBneHMfl sMynbCMM, D t cpeAHMfi AMaMeTp 
MacTMq Mepes HeKOTopoe BpeMH xpaHeHM^ t, 
(Ta6n. 1). 3MynbCMfl ABJifieTCfl xopoiUMM 
peHTreHOBCKMM M Y3 KOHTpacTMpyiomMM 
areHTOM m MMeeT KMcnopoAHyK) eMKOCTb paBHyio 

25 06. 3MyJlbCM« MMeeT HMSKyiO TOKCMMHOCTb 

An« kpojimkob (Ta6n. 1). 

OAHaKO 3MynbCMf? noOB, He flBnflflCb 
MHAyKropoM uMToxpoMa P-450, noABepraeTCfl 
MeTa6o/iM3My b meTKax neneHM c BbiAeneHMeM 
mohob 6poMa m paAMKanoB [11] KpoMe Toro, 
MMea 6oribUjyK) pa ct bo p mmoct b b nMnMAax 
(35mM), MeM (26 mM), oh MOKeT c 

6onbiueM BepoflTHOCTbto HapytuaTb mtim 

M3MeH«Tb CTpyKTypy M 4)yHKUMM 6MOXMMMMeCKMX 

MeM6paH. 3tm o6cTOATenbCTBa CTaB^T noA 
coMHeHMe 6e3BpeAH0CTb riOOB. 

3MyribCMfl flOOB MMeeT cneAytoiAMe 
HeAocTaTKM: 

OOJIbUJOM CpeAHMM AHQMGTp M3CTM14 
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SMynbcun (6onee 250 hm); 

HeAOCTaTOHHO BblCOKytO CTa6MnbHOCTb; 

riOOB ynacTByeT b MeTa6o/in3Me c 
BbtAeneHneM hohob 6poMa n paAMKanoB; 

nonyneHne 3Mynbcnn n<J>OB b 10 pa3 
Aopowe, neM nonyneHne 3Mynbcnn f~l<t>fl; 

L4enbfo n3o6peTeHna flBnaeTca yweHbiueHne 

TOKCkNHOCTM n yBeilUMeHMe CTa6n/lbHOCTM npn 

xpaHeHnn SMynbcnn n<t>C. 

YKaaaHHa^ u,enb AocrnraeTCfl tgm, mto 
npeAnoxeHa sMynbcna coAepwamaa 
6bicTpoBbiBOA«U4eecji nepc^TopopraHUMecKoe 
coeAHHeHne b KonnsecTBe ot 40 ao 50 06. 
Bbicx5KOMoneKyn«pHyK) nepc|)TopnpoBaHHyio 
Ao6aBKy b KonnnecTBe ot 5 ao 10 06. n 
noBepXHOCTHo-aKTHBHoe BemecTBo ot 2 ao 6 

BeC. llpH 3TOM, b KanecTse 

obicTpoBbiBOAfliMerocfl nepcpTopopraHUMecKoro 
coeAMHeHna TpaHcnopTupyioiAero ra3bi 
Mcnonb3yeTCfl nepcfeTopAeKannH (nofl) nnn 
nepqVropoKTnnopoMnA (n<t>OB), a b KanecTBe 
BbicoKOMoneKyn^pHoi^ nepcf>TopnpoBaHHoia 
AoSaBKH - 

nepc})Top-n-MeTnni4HKnoreKCMnnnnepnAMH 
(n<t>Ml_in). B KanecTBe noBepxHOCTHO-aianBHoro 
BeLuecTBa ncnonb3yioTCH cpoatJonnnnAbi, 
HanpuMep, cjDocqtonnnnAbi con nnn anHHoro 
>KeriTKa. 

B npeAnaraeMon SMynbcnn 

nepcjrropAeicajiMH (n<t>fl, C^F^) nnn 
nepc()TopoiaMn6pOMMA (f~l<t>OE, CaF^Br) 

HBnfleTCfl OCHOBHbJM KOMFlOHeHTOM 

nepcf)TopyrnepoAHoro KpoBe3aMeHnTen« n nMn 
ocymecTBnaeTCfl nepeHoc ocHOBHoro 

KOJlMMeCTBa KMCTlOpOAa K TKaHflM. 

nepqt>cf)Top-n -Memn u,nicnoreKcnnnn nepn/jnH 
{["l<DML|n) npnMeHfleTca b KanecTBe 
cTa6nriM3aTopa 3Mynbcnn, xoth cawi Taione 
nepeHOCMT KncnopoA k TKaHHM. 

KoHTponbHbie OMynbcnn npnroTOBnann Ha 
roiworeHM3aTope BwcoKoro pjasnenm npn 
AaB/ieHkin 40 MFIa b acenTnMecKnx yenosnax, 
ooecneHMBatoiAMX cTepnnbHocTb n 
anwporeHHOCTb SMynbcnn. CpeAHnft A^aMeTp 
nacTMi^ 3Mynbcnn n3MepRnca Ha 
cfxDTOHHo-Koppenfli^noHHOM cneKTpoMeTpe 
"Coulter N4". l/lccneAOBann SMynbcnn 
cneAyioinMx nepcfnopyrnepoAOB. n<t>OB, CMecn 
na>OB/n<PML4n n CMecn nd>fl/n<DML4n. 

Bee SKcnepnMeHTbi no tokcmmhocth 
3Mynbcnn BbinoriHeHbi Ha cepbix 
Kpo/iMKax-caMijax Maccoft 2,5-3,0 Kr. 3Mynbcnfo 
bboawih b KpaeByio Beny yxa. 

CHanana 6bina ycTaHOB/ieHa BennnnHa 

TOKCMMHOCTH 3MyjlbCHM (10/4 A™ KDOJ1MKOB. 

LD 50 sMyjibcnn f\<t>p, Ann KponnKOB HaxoAnTCfl b 
MHTepBane 10-15 Mn/Kr, mto SKBnBaneHTHO 2-3 
r muctopo n<t>fl Ha 1 kt Beca Tena wnBOTnoro. 
flo3a sMynbcnn 20 MJi/Kr mnneicn a6conK)THo 
cMepTenbHoft. 

nocne BHyTpMBeHHoro BBeAeHna sMynbcnn 
n<t>/4 b A03e 20 Mn/Kr rn6enb KponnKOB 
HacTynaeT cnyc™ 5-7 cyTOK. npn BBeAeHun 
MeHbiiinx ao3 15 Mn/Kr, Bee naTonornMecKne 
npoL^eccbi pa3BMBaioTc« MeAneHHee. riepBbie 
5-7 cyTOK >KMBOTHbie BHeujHe BeAyT ce6« 
HopManbHO, otawluku HeT, anneTMT n Bee b 
Hopiwe. Hepe3 7-10 cyTOK noflBnaeTCJ? neTKO 
BbipaxeHHaR rnnoKcn«, noTepa anneTMTa n 
Beca. rn6enb kdojiukob HacTynaeT Mepe3 2-3 
HeAenn. 

B Ta6n. 2 npeACTaB/teHbi AanHbJe o 
BbiKneaeMOCTM kpojiukob nocne BBeAeHkm 
3Mynbcnn n^fl. 

Bbiro BbicKa3aHO npeAnono)KeHMe, mto 
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rn6ertb KponnKOB npn BBeAeHnn 3Mynbcnn (lOfl 
HacTynaeT b pe3ynbTaTe rasoBoPt 3M6onnM, 
npnBOAfliMew k 6noKaAe neroMHbix KannnjiapoB 
[12] An^ npoBepKM OToro npeAnonoweHMH 
bboahtih KponnKaM SMyxibCMK) n^TnA, 
AaBneHMe HacbiiAeHHbix napoB KOTOporo 
cocTaB/ifleT 20 mm Hg npn 37 °C, mto 
cy mecT Be h h o Bbime aHanornMHoro napaMeTpa 
Ann nofl 12 mm Hg. 3MynbCkiH ncDTIIA, 
BBeAeHHaq BHyTpnBeHHo 8 Ao^e 20 M/i/Kr He 
o6naAana tokchmcckum 3qbc{)eKTOM n He 
BbUbtBana KaKnx-nn6o 3aMeTHbix M3MeHeHnCi b 
COCTOflHMU KponnKOB. 

C Apyron cTOpOHw, npMMHHOM rn6enn 
KponnKOB Morna 6bi 6biTb cnoco^HOCTb nd>fl 
MHAyKunpOBaTb L|HTOXpOM P-450 b neMeHM [4] 
nnn Bbi3biBaTb KaKne-nn6o Apyrne nsMeHeHnyi, 

CBfl3aHHbie C OTHOCMTenbHO BblCOKOM 

pacTBopnMOCTbJO n<t>fl b nnnnAHon 4)a3e 
OnonornMecKnx MeMOpaH [13] Ana npoBepKn 
3Toro npeflnonoKennp KponnKaM BBOAnnn 
3MynbcnHD FIOOB, pacTBopnMOCTb KOToporo b 
nnnnAax b 2 pa3a Bbiiue, MeM y nofl. TeM He 
MeHee, SMynbcna n<t>OB b A03e 20 Mn/Kr He 
BW3bJBana hh rn6enn KponnKOB, Hn KaKnx-nn6o 

33MeTHb!X M3MeHeHnM B MX COCTOflHnn. 

t/lHTepecHO OTMeTnTb, mto SMynbcna l~!<t>fl 
0Ka3biBaeTc« He TOKcnMHOfi An« Mbiujefi n Kpbic 
Aa>Ke b A03e 40-60 Mn/Kr. 

Ha nam B3rnaA, rn6enb KponnKOB nocne 
BBeAeHnfl 3Mynbcnn l~l <t>[\ MoxeT 6biTb cBA3aHa 
c yHnKanbHbiM Ha6opoM 4>n3nKO-xnMnMecKnx 
CBoncTB xapaiaepHbix Ana 3Toro 
nep4>TopyrnepoAa. B MacTHOCTn, HnsKaq 
npoMHOCTb aAcop6L\noHHoro cnoa, 
o6pa30BaHHoro MoneKynaMn 
noBepxHocTHo-aKTnBHbix BeiAecTB Ha 
noBepXHOCTn MacTni^ 3Mynbcnn IIOA. AsnaeT 
3Ty SMynbcnio cioiOHHon k arperai4nn [14, 15] 
CornacHO HaiunM AaHHbiM o6pa30BaHne 
nnoTHbix arperaTOB ns MacTnu, SMynbcnn n<t>fl c 
pa3MepaMn b A©c«TKn MnKpoH Ha6nioAaeTCfl b 
KpoBeHOCHOM pyene KponnKOB Mepe3 1-2 aha 
nocne BBeAeHna 3Mynbcnn. 

BBeAeHne b cocTaB 

nepc}DTOp-n-MeTnnL^nKnoreKcnnnnnepnAnHa 
((1<t>ML4n) npeAOTBpatuaeT 3cf)c>eKT TOKcnMHOCTn 
SMynbcnn flOfl, mto noATBep>KAaeTCfl A^HHbiMn 
npnB8A6HHbiMn b Ta6n. 3. 

BnAHO, mto npncyTCTBne bo 
nepcpTopyrnepoAHon cf>a3e SMynbcnn no>fl 
He6onbiunx KonnMecTB n^MUfl npnBOAnT k 
ncMe3HOBeHnio TOKcnnnocTn SMynbcnn n^JfJl. 
OAHaKO n3BecTHO, mto l~l<!>ML4n 
ncnonb3yK)iun^cfl Ann nonyMeHnji CTa6nnbHbix 
SMynbcnn, xapaKrepnsyeTcn HnsKnMn 
3HaMeHn«Mn AaeneHna nacbui^eHHbix napoB n 
nnnoQbnnbHocTn n BcneACTBne SToro MeAneHHO 
BbiBOAnTC« n3 opraHn3Ma [16] riosTOMy 
yMeHbineHne era coAepwaHnfl b cocTaBe 
SMynbcnn l~l<t>fl 6e3 noTepn CTa6nnbHOCTn 
nMeeT conbiuoe nonoKnTenbHoe 3naMeHne, TaK 
KaK npn Manbix KOHL^eHTpai^nnx n^MLtn b 
3Mynbcnn ero ocTaeTCfl b opraHM3Me Menbuje. 

H3 Ta6n. 3 cneAyeT, mto HecMOTpa Ha tot 
cpaKT, mto BceM KponnKaM BBeAeHa 
CMepTenbHan Aosa n<I>fl, rn6enb >Kn both bix He 
Ha6nfOAaeTCfl npn ncnonb30BaH nn SMynbcnn c 
AooaBKOB ncDMLtn. 

MTo6bi y6eAnTbca, mto nMeHHO ri(t>ML4n 
CHn>KaeT TOKcnMHOCTb 3Mynbcnn n<t>fl, b 
HecKonbKnx cepnnx SKcnepnMeHTOB KponnKaM 
BBOAnnacb 3Mynbcn« n<t>ML4n KaK ao, TaK n 
nocne SMynbcnn n<t>fl. 3Mynbcnn nct>ML|n 
npeAOTBpau4ana neTanbHbiPi sqbcpeKT sMynbcnn 
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l~l<t>fl. B KOHTpone BBOAnnncb npOKcaHon 268, 
peono/inrnioKMH n cycneH3nfl zieijHTHHa. 3tm 
flaHHbie npMBeAeHbi b Ta6n. 4. 

BbDKnBaeMOCTb KponnKOB npn BBefleHHM 
SMynbcnn n<t>OB n SMynbcnn (I^OB/nOMLin 
(2:1) b A03e 20 Mn/Kr 6bina paBHa 100% 

H3 npMBeAeHHbix aaHHbix bhaho, hto 
npeAnaraeiwa^ SMynbcna Ha ocHOBe n<t>A c 
K0HqeHTpai4neCi ot 40 ao 50 06. c Ao6aBKon 
n<t>ML|n b KonvmecTBe ot 5 ao 10 06. 
CTa6"nnu3MpoBaHHafl cfroccfconnnnAaMn, 
HanpuMep, con kinn annHoro >Ke/iTKa, b 
KoriMMecTBe ot 2 ao 6 Mac. nMeeT MeHbiuyK) 
TOKCMHHocTb, M8M ananorHHHbie 3Mynt>cnn flcpfl. 

KpoMe scJxpeKTa CHnweHna tokcmhhocth 
AoOaBJieHne He6onbULinx KonnnecTB nOMLjn 
npMBOAHT k cymecTBeHHoi^ cTa6nnbH0CTn 
3My/ibcwn npn XpaHSHUM. 

Ha cpnr. 1 npnBeAeHa aaBncuMocTb 
n3MeHeHn« cpeAHero A^aiweTpa Hacmi4 
SMynbcnn n$fl/n<t>ML(n (9:1)=40 06. 
3MyjibrnpoBaHHbix pa3nnHHbiM kojimmsctbom 
4)oc4)onnnMAOB ot BpeMeHM xpaHGHMfl. 

Ha cf>nr. 1 bhaho, hto SMynbcnn 
ncDfl/n0ML4n (9:1)=40 06. 3My/ibrvipoBaHHbie 
(JxDC0orikinMAaMM c KOHijeHTpaLjnefi 2-6 06. 

AOCTaTOHHO CTaGMJlbHbl npM XpaH8HMM B 

TeneHMe oonee 12 MecflLjeB. BMecTe c TeM c 
yMeHbweHkieM KOHLjeHTpauinn cfeoccfconnnnAOB 
cpeAHnn A^aMeTp naornn soapacTaeT, KaK npvi 
npnroTOBneHnn, TaK n npn xpaH6Hnn, hto 
CBMAeTenbCTByeT o saBncnMoorn oraonnbHOCTn 
3Myjibcnfi ot KOHqeHTpaL^HM cf)ocqbonnnnAOB. B 
nepBbifl Mecai; xpaHeHna nponcxoAW 
nepeKOHAeHcauMfl HacrnLi 3Mynbcnn 
(OcTBaxibAOBO co3peBaHne), hto npoflBJifleTca b 
n3M6HeHnn cpeAHero A^aMeTpa HacTntj. 
flocTMrHyB paBHOBecHbix napaMeTpoB, SMynbcnn 
xpaHflTC« AHHTenbHoe Bpeiwy? npaKmnecxn 6e3 
M3MeHeHMfl cpeAHero A^awieTpa HacTMj. 

Ha 4>nr. 2 npMBeAeHbi 3aBMCMMOCTH 
M3MeHeHMfl cpeAHero A^aMeTpa Hacmt^ 
SMynbcnn ncDfl/nOMUn (9:1)=40 oo\ 
n0OB/nO>MMn (9:1)=40 06. n noOB=40 06. 

(npOTOTMH), CTa6M/lH3HpOBaHHblX 

ctxDcqbojinnHAaMM con b KOHLjeHTpaLjnn 3 06. Us 
4>nr. 2 bmaho, hto Ao6aaneHne k n<t>A nnn 
n<t>OE HeobxibLiJoro KonnnecTBa nOMLtn 
npMBOAMT k cymecTBeHHotf cTa6nnn3aL^MM 
cpeAHero A^aMeTpa Hacrntv 

B Ta6n. 1 npeACTaaneHbi AaHHbie 
cpaBHHTenbHoro aHariM3a CTa6n/ibHOCTn npH 
xpaHennn aHanoroB, npoTOTnna n 
npeAnaraeMon 3Mynbcnn no HHAeKcy 
CTa6n/ibHOCTM Do/D t( rAe D 0 cpeAHnn AnaMeTp 
MacTHL^ cpa3y nocne M3roTOBJteHnn SMynbcnn, a 
D t cpeAHnn* AnaweTp nacmLj nepe3 HeKOTopoe 
BpeM« xpaHeHMfl t. H3 AaHHbix Taon. 1 bhaho, 
hto cpeAHnn AnawieTp nacTnij 
SMynbcnn-npoTOTnna yBenkiHMBaeTCJ? nepe3 1 1 
Mecflqes Ha 87% npvi KOHi^eHTpauuM 
qbocct)oriiinMAOB 5% a npeAnaraeMaa 3Mynbcn« 
n3MeHaeTCH nnujb Ha 23% npn KOHL^eHTpaL\nn 
c)xxxf)onMnkiAOB 3% n npaKTHHecKn He 
M3MeH«eTCfl (yMeHbiueHue Ha 2%) npn 
KOHi^eHTpauviM cJ)cc0onvinnAOB 6% 

HMxe npnBeAeHbi KOHKpeTHbie npniwepw 
cocTaBa npeAnaraeMofi nepq*)TopyrnepOAHOvi 

3My/lbCMM C ra30TpaHCnOpTHblMH CBOMCTBaMM. 

ripnMep 1 . DwiynbCHfl c KOHi^eHTpai^ne^ FlOfl 
40 oo\ c Ao6aBKon nOMUfl s KonnnecTBe 10 06. 
CTa6nnn3npoBaHHa5i q*x)c<tx)nMnMAaMM con b 
KonnnecTBe 6 Mac. OHa MMeeT cpeAHnn 
AnaMeTp nacTMU nocne nsroToaneHnfi 240 hm. 
Mepe3 12 MecflqeB cpeAHnn AnaMeTp nacTnu; 
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SMyribcnn CTan 236 hm, T.e. hhaokc 
CTa6nnbHOCTn stom 3Mynbcnn nepes 12 
Mecai^eB cocTaan«eT 0,983. ToKcnHHocTb 
3My/ibcnn Ana Kpbic paBHa LD so=240 Mn/Kr. 
BbDKHBaeMOCTb KponnKOB npn A03e BBeAeHHoro 
n<PA 20 Mn/KO paBHa 100% 

(IpnMep 2. DMynbcna c KOHqeHTpaL^neiH n<I>fl 
50 o6\ c AO^aBKon n<J5ML4n b KonnnecTBe 5 06. 
CTa6nnn3npoBaHHan cfroafconnnnAaMn con b 
KonnnecTBe 2 Mac. OHa nMeeT cpeAHnn 
AnaMeTp Haorntj nocne n3roTOB/ieHnfi 265 hm. 
Mepe3 12 MecqL^eB cpeAHMCi AnaMeTp nacTni4 
SMynbcnn CTan 320 hm, T.e. nHAexc 
CTa6nribHOCTn 3Ton 3Mynbcnn nepe3 12 
MecqqeB cocTaBn^eT 1,21. ToKcnHHocTb 
SMyribcnn Ann Kpbic paBHa LD5o= 245 Mn/Krr. 
BbDKnBaeMOCTb KponnKOB npn A03e BBeAeHHoro 
n^A 20 Mn/Kr paBHa 100% 

ripnMep 3. OMynbcna c KOHi^eHTpaLinen 
n<J>OB 40 06. c AOoaBKon" nOMLin b KonnnecTBe 
10 06. CTa6nnn3npoBaHHa« cf)ocqt>onnnnAaMn 
anHHoro >KenTKa b KoriMMecTBe 6 Mac. OHa nMeeT 
cpeAHnn f^auei^ nacTni^ nocne n3roTOB/ieHna 
220 hm. Mepe3 12 MecflLjeB cpeAHn^ A^aweTp 
nacTni^ 3Mynbcnn oraii 246 hm, T.e. nHAeKC 
CTa6nnbHOCTn 3Ton aMynbcnn nepes 12 
MecHLjeB cocTaBJifleT 1,12. ToKcnHHocTb 
3Mynbcnn Ana Kpwc paBHa LD 50 =235 Mn/Kr. 
BbDKnBaeMOCTb KponnKOB npn A03e BBeAeHHoro 
n<Pfl 20 Mn/Kr paBHa 100% 

ripnMep 4. GMyjibcnyi c KOHLjeHTpaLineB 
n<t>OB 50 06. c Ao6aBKon nOML4n b KonnnecTBe 
5 06. CTa6nnn3npoBaHHafl cf>occf)onnnnAaMn 
flH^Horo >KeriTKa b KonnMecTBe 2 Bee. OHa MMeeT 
cpeAHnn AnaMeTp nacTni^ nocne n3roTOBneHn« 
240 hm. Mepe3 12 MecflLjeB cpeAHnn AnaMeTp 
nacTni^ sMynbcnn CTan 236 hm, T.e. nHAeKC 
CTa6nnbHOCTn 3Ton 3Mynbcnn nepe3 12 
MecflijeB cocTaBnaeT 0,983. ToKcnHHocTb 
3Mynbcnn aha Kpwc paBHa LD 50=240 Mn/Kr. 
BbDKnBaeMOCTb KponnKOB npn A03e BBeAeHHoro 
nOft 20 Mn/Kr paBHa 100% 

Pe3ynbTarbi aHann3a o6pa3L^OB 
npeAnaraeMO^ 3Mynbcnn AaHbi b cpaBHeHnn c 
aHanoraMM m npoTOTnnoM b Ta6n. 1. 

KaK BnAHO n3 Ta6n. 1, npeAnaraeMaa 
nepcpTopyrnepoAHaq SMynbcnq c 
ra30TpaHcnopTHbiMn cBOMCTBaMn nMeeT 
cneAy»omne npenMyLAecTBa: 

MeHbliiyK) TOKCMMHOCTb; 

xopoiuyK) BbDKnBaeMOCTb KponnKOB npn 
BBeAeHnM CMepTenbHon A03bi n<t>A; 

nynmyio cTa6nnbH0CTb npn xpaHeHnn 
(nyniUMM nHAeKC CTa6nnbHOCTn); 

' nocne BBeAeHna b opraHn3M b opraHax 
ocTaeTca MeHbiuee KonnnecTBO n<t)MI4n 
BcneACTBne ero MeHbmero KonnnecTBa b 
cocTaBe sMynbcnn; 

yMeHbiuaeTcn oTeK nerKnx; 

HBnfleTCfl OTHocnTenbHon AeweBon, raK KaK 
coctomt M3 nerKO cnHTe3npyeMbix n<t>C. 

OopMyna M3o6peTeHMfl: 

1 . SMynbcna nepq^TopopraHnnecKnx 
coeAMHeHnCi c ra3CTpaHcnopTHbtMn cBoficTBaMM, 
coAepKaiAan 6biCTpoBbiBOAfliMeecfl 
nepq^TopopraHMMecKoe coeAMHeHne, 
BbicoKOMoneKynppHyK) nepcf)TopnpoBaHHyK) 
Ao6aBKy n (JjoccfeonnnnAbi, OTnnnaK)iAaflc« TeM, 
hto coAep>KaHne 6bicTpoBbiBOAfliMerocfl 
nepc|3TopopraHnHecKoro coeAnHeHn« b 
sMynbcnn cocTaanHeT 40 50 06. 
BbicoKOMonexynfipHon" nep0TopnpoBaHHon 
Ao6aBKM 1 10 06. a 4>oc4>onnnnAOB 2 6 06. 

2. SMynbcna no n. 1, omnnaioLnaHcyi TeM, 
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HTO B KSMeCTBe BblCOKOMO^eKyflflpHOM 

nepcf)TopnpoBaHHO^ aoosibku wcnonbayeTca 
nepc|)Top-n-MeTMnL^MKnoreKcnjinMnepnAHH. 
3. 3My/ibcna no n. 1, oT/inna romance TeM, 



hto b KanecTBe GbicTpoBbiBOAHineroca 
nepcjDTopopraHUMecKoro coeflUHeHHfl 
Mcnonb3yeTcn riepcJ)TopAeKani/in nnn 
nep4)TopoKTMn6poM i/ifl. 
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T a 6 ji m u a 2 



BwjKHBaeMOCTb kpojimkob npn BBeaeHMM 3My/ibcnM ftofl 



1 Mil aMyJlbCHM 




I\UJ IrlTCt* 1 DU /KVlDU 1 


/o d t>J /tvn dlliha 






HblX 


BOTHblX 
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CTa6wnn3MpoBaHHafl 
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T a 6 ji m m a 3 
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BbDKMBaeMOCTb KP0J1HK0B npM BBCfleHMM pa3/lMHHblX SMynbCMW fl<t>C 

Ha ocHOBe Fl<t>fl, coflepwauiwx JieTanbHyio fl03y n<t>fl=20 mji/kt 



Tun OMynbcww 


floaa swiyjibCMM 
mji/kt 


Ko/limeCTBO >KW- 
BOTHblX 


% BbOKHBLUMX 
>KW BOTHblX 


nct>fl(aHanor[2,16]) 
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Ta 6 n n n a 4 

BbDKMBaeMocrb kpojimkob npi* BBefleHMii neTanbHbix A03 OMynbcm noA (20 M/i/Kr) 
Ha cf)OHe npeflBapHTe/ibHO BeAeHHOii OMynbCuw n<t>ML|n m McnoJib30BaHne 3MynbCnn 
nOMLjn, npoKcaHO/ia 268, nequTMHa m peononnr/uoKHHa aha neneHMH wMBOTHbix 
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